Differential effects of naloxone on the release of neurohypophysial hormones in normotensive and spontaneously hypertensive rats.
The hypothalamo-neurohypophysial system is altered in the spontaneously hypertensive rat (SHR). We hypothesized that an aberrant regulation of vasopressin (VP) and oxytocin (OT) release by endogenous opioid peptides alters this neuroendocrine system in the SHR. Concentrations of the neurohypophysial hormones in plasma and the pituitary were measured in 17-week-old SHRs and two strains of normotensive controls. Wistar Kyoto (WKY) and Sprague-Dawley rats. Animals were decapitated 20 min after s.c. injection of saline (1 ml/kg) or naloxone hydrochloride (1 or 10 mg/kg). In addition, neurohypophysial hormones excreted during the day (08.00-17.30 h) and night (17.30-08.00 h) were determined in urine from 16-week-old animals kept in metabolic cages for 5 days. VP at extrahypothalamic sites was also measured as [VP] in acid extracts of the subfornical organ area, hippocampal commissure-fornix and choroid plexus. Hormones were quantified by radioimmunoassay. The pituitary content, plasma concentration, and urinary excretion of OT were reduced (P less than 0.05) in SHRs, whereas VP content was increased (P less than 0.05) in the pituitary and plasma, but unchanged in urine, of hypertensive animals. In extrahypothalamic tissues, [VP] in the hippocampal commissure-fornix was increased in the SHR. Naloxone elevated (P less than 0.05) the plasma concentration of OT in WKY animals and VP in SHRs. Neither [VP] nor [OT] in plasma was changed by naloxone in Sprague-Dawley rats. Pituitary stores of the neurohypophysial hormones were not altered by naloxone in either hypertensive or normotensive rats. In conclusion, endogenous opioid peptides tonically inhibit OT release in WKY rats, whereas VP release is decreased by opioid peptides in SHRs, 16-17 weeks of age. The neuromodulatory role of opioid peptides in the release of neurohypophysial hormones appears to be altered in the SHR such that VP release is suppressed and OT release is augmented.